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IMPLICIT ASSOCIATIVE RESPONSES IN THE VERBAL 
DISCRIMINATION LEARNING OF CHILDREN
INTRODUCTION
A ccording to  th e  frequency theo ry  o f v e rb a l d is c r im in a tio n  (VD) le a rn ­
in g  (E kstrand , W allace, and Underwood, 1966) in t r a p a i r  d isc r im in a tio n s  between 
wrong (W) and r ig h t  (R) item s a re  based on th e  d i f f e r e n t i a l  frequency a c c ru a l 
to  th e se  item s . In  a d d itio n , to  th e  d i r e c t  sources o f frequency u n i ts  ( i . e . ,  
r e p re s e n ta t io n a l  re sp o n ses , p ro n u n c ia tio n  re sp o n ses, and re h e a r s a l -o f - th e  
c o r r e c t  response) E kstrand  e t  a l . proposed th a t  im p l ic i t  a s s o c ia t iv e  responses 
(lARs) t r a n s f e r  frequency u n i ts  between h ig h  a s s o c ia t iv e ly  r e la te d  item s .
For example, p re s e n ta t io n  of th e  word " ta b le "  i s  assumed to  e l i c i t  th e  im p lic ­
i t  a s s o c ia t iv e  response " c h a ir ,"  which adds an a d d it io n a l  frequency u n i t  to  
" c h a ir " .  The p re se n t study  i s  concerned w ith  the  t r a n s f e r  o f lARs whenever 
th e  W and R item  a s s o c ia te s  a re  p a ire d  ( in t r a p a i r  co n d itio n ) o r re -p a ire d  
w ith  opposing item  fu n c tio n  ( in t e r p a i r  co n d itio n ) in  an age spectrum  which 
inc luded  k in d e rg a r te n e rs , f i r s t ,  second, and th ir d  g ra d e rs . This age range 
was s e le c te d  in  an a ttem p t to  ex tend  th e  in v e s t ig a t io n  of th e  rep o rted  in ­
a b i l i t y  o f c h ild re n  between th e  ages o f f iv e  and seven to  use im p l ic i t  medi­
a to rs  in  p a ire d -a s s o c ia te  (PA) le a rn in g  to  lAR m anipu la tions in  a VD ta sk .
In  a VD l i s t  composed o f a s s o c ia t iv e ly  u n re la te d  w ords, E kstrand  e t  a l . 
assumed th e  d i r e c t  sources o f  frequency u n its  y ie ld e d  a 1 :3  frequency r a t io  
i n  fav o r o f th e  R item . The lARs in  th e  in tra -a n d  in te r p a i r  co n d itio n s  may 
be assumed to  reduce th e  d i f f e r e n t i a l  frequency cue by th e  t r a n s f e r  o f lARs
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which summate w ith  the  d i r e c t  sources o f frequency u n i ts  to  in c re a s e  the  
t o t a l  frequency count to  th e  W item s . As th e  r e s u l t ,  bo th  l i s t s  should  be 
more d i f f i c u l t  to  le a r n  than  a c o n tro l  l i s t  o f u n re la te d  w ords. E m pirical 
in v e s t ig a t io n s ,  however, have re p o rte d  eq u iv o ca l r e s u l t s .
E b e rle in  and R askin (1968) and F u lkerson  and K ausler (1968) used 
c o lle g e  s tu d e n ts  as ^ s  and found th e  i n t e r p a i r  co n d itio n  to  be s ig n i f ic a n t ly  
more d i f f i c u l t  than  th e  i n t r a p a i r  and c o n tro l  c o n d itio n s . However, c o n tra ry  
to  frequency th e o ry , th e  l a t t e r  two c o n d itio n s  d id  n o t d i f f e r  from each o th e r .  
To e x p la in  th e  l a t t e r  f in d in g  b o th  s e t s  o f au th o rs  employed th e  tag g in g  model 
as p re sen ted  by B arch, Lippman, and W halen-(1967). The tag g in g  model assumes 
th e  involvem ent o f a compensatory p rocess to  c o u n te ra c t th e  d ecreased  e f f e c ­
tiv e n e ss  o f th e  d i f f e r e n t i a l  frequency cue i n  th e  i n t r a p a i r  c o n d itio n . Accord­
in g  to  th is  m odel, th e  ^  tag s  th e  co rre c t, item  of each p a i r  as " r ig h t"  and 
then  c o lla p se s  th e  a ss o c ia te d  p a i r  a n d . i t s  ta g  to g e th e r  to  reduce th e  memory 
s to ra g e  lo a d , and thus compensates fo r  any . re d u c tio n  in  th e  frequency cue.
Barch, Lippman, and Whalen (1967) proposed th e  tagg ing  model to  
e x p la in  th e  f a c t  th a t  th e  i n t r a p a i r  l i s t  was s ig n i f ic a n t ly  le s s  d i f f i c u l t  to  
le a r n  th an  a  c o n tro l l i s t  f o r  fo u r th ,  f i f t h ,  and s ix th  g ra d e rs . On th e  o th e r  
hand, Palermo and U llr ic h  (1968), in  accordance w ith  frequency th e o ry , found 
th e  in t r a p a i r  c o n d itio n  to  be more d i f f i c u l t  than  th e  c o n tro l c o n d itio n  fo r  
fo u r th  g rad e rs  and c o lle g e  u n d e rg rad u a tes . S im ila r  f in d in g s  have been re p o rte d  
by Ahammer and G oulet (1969) f o r  grades one through s ix .  I t  shou ld  be no ted  
th a t  none of th e  above s tu d ie s  in c lu d ed  th e  i n t e r p a i r  c o n d itio n .
The re p o r te d  d is p a r i ty  o f r e s u l t s  i n  th e  i n t r a p a i r  c o n d itio n  may be 
due, in  p a r t ,  to  th e  mode an d /o r type o f p re s e n ta t io n  o f th e  le a rn in g  m a te r ia ls .  
Barch e t  a l .  employed an o r a l  p re s e n ta t io n  o f  a 16 p a i r  l i s t  in  a s tu d y - te s t
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le a rn in g  p rocedure and found th a t  in t r a p a i r - a s s o c ia te s  f a c i l i t a t e d  learn ing ,, 
O ther s tu d ie s  u t i l i z i n g  a v is u a l  p re s a n ta t lo n  in  th e  a n t ic ip a t io n  method 
e i th e r  produced no e f f e c t s  r e l a t i v e  to . a  c o n tro l  c o n d itio n  (E b e rle in  and 
R askin , 1968; F u lkerson  and K au sle r, 196B)..or. in te r fe re n c e  (Ahammer and 
G oule t, 1969; Palermo and U l l r i c h ,  1968).
I t  i s  co n ce iv ab le , however, th a t.p e rfo rm a n c e  in  th e  i n t r a p a i r  condi­
t io n  may in t e r a c t  w ith  age s in c e  th e re , appears to  be  a s ta g e  in  human develop­
ment in  T&ich th e  c h ild  does n o t use. a v a ila b le , m ediators to  a s s i s t  le a rn in g  
(F la v e l l ,  Beach, and C hinsky, 1966),. M ediation  in. th is  co n tex t r e f e r s  to  an 
im p l ic i t  response  in te rc e d in g  b e tw een -an -ex te rn a l s tim u lu s  and an o v e rt 
re sp o n se . F la v e l l  e t  a l . c h a ra c te r iz e  t h i s  i n a b i l i t y  to  use a v a ila b le  medi­
a to rs  as the  p ro d u c tio n  d e fic ien c y  h y p o th e s is . The p ro d u c tio n  d e fic ien c y  
h y p o th esis  shou ld  be d is tin g u ish ed .fro m , th e  e a r l i e r  m ed ia tion  d e fic ien c y  
h y p o th esis  (R eese, 1962) which a s s e r t s ,  th a t  a  c h ild  uses a v a ila b le  m ediators 
b u t n o t to  a s s i s t  le a rn in g  in  th e  expected .m anner. A number o f PA s tu d ie s  
( e .g . ,  Jensen  and Rohwer, 1965) c o n c lu d e d .th a t p ro d u c tio n  d e fic ien c y  charac­
te r iz e d  th e  m ed ia tion  b eh av io r o f c h ild re n , between the ages o f f iv e  and seven. 
Beyond th i s  age ran g e , Jensen  and Rohwer (1965) and Palermo (1962) re p o rte d  
an in c re a s e  in  th e  use o f m ed ia to rs as le a rn in g  a id s  which i s  a lso  c o n s is te n t 
w ith  th e  p ro d u c tio n  d e fic ie n c y  h y p o th e s is . I t  shou ld  be. no ted  th a t  Ahammer 
and G oulet found r e s u l t s  in  f i r s t ,  g raders  c o n s is te n t  w ith  the  p ro d u c tio n  
d e fic ie n c y  h y p o th e s is , b u t perform ance in  the  i n t r a p a i r  co n d itio n  remained 
in f e r io r  to  th e  c o n tro l c o n d itio n  through grade s ix  which i s  in c o n s is te n t  
w ith  th e  p ro d u c tio n  d e fic ie n c y  h y p o th e s is .
S ince th e  p ro cesses  of m ed ia tion  in  PA ta sk s  and th e  tagg ing  procedure 
a re  s im ila r  ( i . e . ,  b o th  a re  a c t iv a te d  b y .th e  ^  to  a s s i s t  le a rn in g )  th e  medi- 
a t io n a l  phenomena in  a  PA ta sk  should  ex tend  d i r e c t ly  to  an i n t r a p a i r  lAR
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m an ip u la tio n  In  a  VD ta s k .  However,, frequency th eo ry  assumes th a t  t r a n s f e r  
o f  lARs reduces th e  d i f f e r e n t i a l ,  frequency cue i n  the  in t r a p a i r  c o n d itio n , 
thus i t  should  be more d i f f i c u l t  to  le a rn , th a n  th e  c o n tro l co n d itio n  reg ard ­
le s s  o f th e  l e a r n e r 's  age. However, the , tag g in g  model p re sen ted  by Barch 
e t  a l . p re d ic ts  th a t  tag g in g  p ro c e sse s , b a s ic a l ly  a m ed ia tio n a l p ro cess , in  
th e  i n t r a p a i r  l i s t  should  com pensate.fo r th e  reduced frequency cue, thus 
f a c i l i t a t i n g  le a rn in g  in  th e  in t r a p a i r ,  c o n d itio n  r e l a t iv e  to  th e  in t e r p a i r  
c o n d itio n . On th e  o th e r  hand, i f  th e  p ro d u c tio n  d e fic ien c y  h y p o th esis  
c o r re c t ly  c h a ra c te r iz e s  th e  m ed ia tio n a l. p ro cesses  of c h ild re n  between the  
ages o f f iv e  and seven then  th e  f a c i l i t a t i o n ,  due to  tagg ing  in  th e  i n t r a ­
p a i r  c o n d itio n  w i l l  n o t be experienced , u n t i l  approxim ately  the th i r d  g rade. 
That i s ,  th e re  should  be an in te r a c t io n  between th e  trea tm en t co n d itio n s  
and grade le v e ls  w ith  no d if fe re n c e s  between, th e  lAR l i s t  co n d itio n s  through 
th e  second g rad e , b u t d if fe re n c e s  should  appear a t  a th i r d  grade le v e l  i f  
m e d ia tio n a l p ro cesses  a re  o p e ra tiv e .
METHOD
S ub .iec ts . The 96 s tu d e n ts , who serv ed  in  th e  experim ent were s e le c te d  
from th e  k in d e rg a rte n , f i r s t ,  second, and th i r d  grades (n=24). The m ajor­
i t y  o f th e  ^ s  were s e le c te d  from the. U n iv e rs ity  School, b u t due to  an in ­
s u f f i c i e n t  number o f c h ild re n , s ix  second and two th i r d  g raders  were s e le c te d  
from th e  Moore Elem entary School. I t  should  be noted th e  U n iv e rs ity  School 
i s  a f f i l i a t e d  w ith  th e  U n iv e rs ity  o f  Oklahoma and e n ro lls  an in t e l l e c t u a l ly  
above average body of c h ild re n . T h e re fo re , ^ s  from th e  Moore Elem entary 
School were s e le c te d  on th e  b a s is  o f t h e i r  above average achievem ent. Each
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2  was randomly assigned  to  one o f . the., t h r e e  tre a tm e n t .co n d itio n s  upon appear­
ance a t  th e  la b o ra to ry , w ith in  th e  r e s t r i c t i o n  o f ach iev in g  equal n ’s in  
each conditiono
W ord.L ists^. .To c o n s tru c t a n ;8. p a i r - l i s t : i n .  whioh th e  i n t r a p a i r  W and 
R item s were a s s o c ia te s ,  8 prim ary words and t h e i r  h ig h e s t a s s o c ia te s  were 
s e le c te d  from th e  Palermo and Jenkins.. .(1966). norms, An a ttem p t was made to  
s e le c t  word p a ir s  which had hig)i b id i r e c t io n a l  a s s o c ia t iv e  s tre n g th  a lthough  
th e  incom pleteness o f b id ire c tio n a l.n o rm s , a llo w ed -th e  s e le c t io n  of only two 
p a ir s  which met th is  requ irem en t. The.six., rem aining p a ir s  were chosen on th e  
b a s is  o f ^ ' s  judgement o f re la t iv e ly - .e q u a l- b id ire c t io n a l  s t r e n g th .  The 
a d d it io n a l  r e s t r i c t io n s  imposed were^ th a t  each.w ord s e le c te d  could no t be 
over two s y l la b le s  in  le n g th , nor be d i f f i c u l t  to  pronounce. The d e s ig n a tio n  
o f W o r R item  fu n c tio n  was then  randomly determ ined fo r  each o f th e  e ig h t  
p a ir s  in  the  in t r a p a i r  l i s t .  The in te r p a i r  l i s t  was c re a te d  by randomly r e ­
p a ir in g  th e  i n t r a p a i r  a s s o c ia te s  w ith .th e  r e s t r i c t i o n  th a t  a p a i r  o f W and 
R item  a s s o c ia te s  were no t re -p a ire d  w ith  an o ther p a i r  o f  W and R item  asso ­
c ia te s  ( e .g . ,  KING-PEPPER; SALT-QUEER).
One c o n tro l l i s t  was co n stru c ted  by.random ly p a ir in g  th e  R item s from 
th e  lAR l i s t  co n d itio n s  w ith  a  s e t  o f .e ig h t  u n re la te d  words s e le c te d  from th e  
Palermo and Jenk ins norms (C l) . In  a. s im ila r  manner, th e  W item s from th e  
lAR l i s t  co n d itio n s  were randomly, p a ired  w ith  the; s e t  o f u n re la te d  words to  
form a second c o n tro l l i s t  (C2).
In  o rd er to  c o n tro l fo r  p o s s ib le  id io s y n c ra t ic  p a ir in g s  and to  allow  
fo r  g re a te r  g e n e ra li ty  of the  r e s u l t s ,  the  item  fu n c tio n  o f each l i s t  in  th e  
trea tm en t co n d itio n s  was re v e rsed . Thus w ith in  each lAR co n d itio n  th e re  
were two v a r ia t io n s  of th e  l i s t  w h ile  th e re  were fo u r v a r ia t io n s  in  the
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c o n tro l l i s t  (C l, C2, 03 , and 0 4 ). P re s e n ta tio n  o f  th e  d i f f e r e n t  forms of 
th e  l i s t s  was coun terbalanced  w ith in  each grade le v e l .  In  a d d it io n , each 
l i s t  was p re sen te d  in  fo u r random s e r i a l  o rd ers  to  minim ize s e r i a l  p o s i t io n  
cues. Across th e  fo u r random o rd e rs , a given. R item  u n sy s te m a tic a lly  appeared 
tw ice in  th e  l e f t  p o s i t io n  and tw ice  in  th e  r ig h t  p o s i t io n ,  b u t w ith in  each 
random s e r i a l  o rd e r fo u r  R item s appeared in  th e  l e f t  p o s i t io n  and fo u r  appear­
ed in  th e  r ig h t  p o s i t io n .
P roced u re . P r io r  to  th e  experim ent p ro p e r, each ^  re c e iv e d  s tan d a rd  
VD in s t r u c t io n s .  In  a d d it io n , ^ s  in  the  in tra -a n d  in t e r p a i r  co n d itio n s  were 
inform ed th a t  th e  VD l i s t  c o n s is te d  of a s s o c ia t iv e ly  r e la te d  words and th a t  
such in fo rm atio n  m ight prove h e lp fu l  in  le a rn in g  th e  l i s t .  However, the  
n a tu re  o f th e  i n t e r - o r  i n t r a p a i r  lAR m anipu la tion  was n o t em phasized. To 
in su re  comprehension o f th e  in s tru c tio n s .,  each ^  re c e iv e d  s e v e ra l  p r a c t ic e  
t r i a l s  w ith  nonexperim ental p a ir s  conforming to  th e  n a tu re  o f  th e  trea tm en t 
c o n d itio n s . Follow ing th e  p r a c t ic e  t r i a l s ,  the  tre a tm en t l i s t  was p re sen te d .
Both th e  p ra c t ic e  and trea tm en t l i s t s  were p re sen te d  o r a l ly  in  the  
a n t ic ip a t io n  method by means o f a tape re c o rd e r a t  a 4 :4  se c . r a te  and w ith  
an 8 s e c . i n t e r t r i a l  in te irv a l. P ra c t ic e  con tinued  on th e  experim en tal l i s t  
to  a  c r i t e r io n  of one p e r f e c t  t r i a l  a t  which tim e an unpaced f re e  r e c a l l  (FR) 
ta sk  was ad m in is te red . In  th e  FR ta s k , the  ^  was asked to  remember a l l  the  
ex p erim en ta l words he cou ld  remember re g a rd le ss  o f o rd e r  o r  item  fu n c tio n  
and to  pronounce them to  th e  experim en ter. The experim en ter recorded  each 
re c a l le d  word.
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RESULTS
A c q u is i t io n . I n i t i a l  a n a ly s e s . completed, f o r  t r i a l s  and e r r o r s  to  
c r i t e r io n  in d ic a te d  th e  fo u r  c o n tro l, l i s t . v a r i a t i o n s  w ere .comparable in  
d i f f i c u l ty  (bo th  £s > . 2 5 0 ) .  T h ere fo re , th e  two l i s t s  which c o n s t i tu te d  item  
fu n c tio n  change (C3 and C4) were c o lla p se d  as were th e  two o r ig in a l  l i s t s  
(Cl and 0 2 )  so th a t  analy ses  could be completed u t i l i z i n g  th e  fo u r  g rad es, 
th e  th re e  trea tm en t c o n d itio n s , and th e  two l i s t  s e ts  ( o r ig in a l  v s . item  
fu n c tio n  change) as main e f f e c t s .
These analy ses  showed the  l i s t s  c o n s t i tu t in g  item  fu n c tio n  change was 
c le a r ly  more d i f f i c u l t ,  F ^ ( l , 7 2 ) = 4 . 2 3 ,  £ < . 0 5 ,  and J F ( 1 , 7 2 ) = 5 . 7 7 ,  £ < . 0 2 5  fo r  
b o th  t r i a l s  and e r ro r s  to  c r i t e r io n , r e s p e c t iv e ly . However, th e  s e r io u sn e ss  
o f th is  f in d in g  i s  reduced somewhat by th e  absence o f a  grade by l i s t s  (both  
£ S < . 2 5 )  and trea tm en t by l i s t s  ( £ < 1  fo r  t r i a l s ;  £ > . 2 5  fo r  e r r o r s )  in te r a c t io n s  
as w e ll as th e  n o n s ig n if ic a n t second o rd e r  in te r a c t io n  (both  ^ s < l)  in  b o th  
s e ts  o f a n a ly se s . T h e re fo re , any. a n a ly s is .c o n t r a s t in g  e i th e r  grades o r condi­
t io n s  a re  n o t confounded by th e  unequal d i f f i c u l ty  between th e  two s e ts  o f  
l i s t s .
The means and s tan d a rd  d e v ia tio n s  fo r  t r i a l s  to  c r i t e r io n  f o r  each 
grade le v e l  were 6 . 0 8  and 2 . 6 2  (k in d e rg a r te n ) ;  4 . 5 8  and 1 . 8 4  ( f i r s t ) ;  3 . 8 7  
and 2 . 0 0  (second); 3 . 9 6  and 1 . 4 0  ( t h i r d ) . The means and s ta n d a rd  d e v ia tio n s  
fo r  th e  number o f e r ro r s  to  c r i t e r io n  fo r. each grade le v e l  were 1 4 . 7 1  and 
8 . 2 2  (k in d e rg a r te n ) ;  9 . 8 3  and 4 . 8 1  ( f i r s t ) ;  8 . 6 2  and 5 . 1 2  (seco n d ); and 9 . 0 0  
and 4 . 7 9  ( t h i r d ) .  The v a r ia t io n  among b o th  s e ts  of means was s ig n i f i c a n t  
F ( 3 , 7 2 ) " 7 . 8 6  and ^ ( 3 , 7 2 ) - 6 . 4 7 ,  (b o th .£ s< .0 0 5 )  fo r  t r i a l s  and e r r o r s ,  re sp ec ­
t iv e ly .  Newman-Keuls comparisons rev ea led  th a t ,  k in d e rg a r te n e rs  re q u ire d
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a d d ition a l t r ia l s  and made more errors- than each o f the other grade le v e ls  
(both £ s < . 0 5 ) .  No other comparisons approached s ig n if ic a n c e  in  e ith e r  
a n a ly ses .
The means and s tan d a rd  d ev ia tio n s, fo r  t r i a l s  to  c r i t e r io n  f o r  the  
tre a tm en t c o n d itio n s  were 4 . 0 6  and 1 . 8 3  (c o n tro l ) ;  3 . 9 4  and 1 . 8 3  ( I n t r a p a l r ) ;
5 . 8 7  and 2 . 3 1  (In te irp a lr )  . S im i la r ly th e .m e a n  number o f  e r ro rs  and s tan d a rd  
d e v ia tio n s  fo r  th e  trea tm en t co n d itio n s  were 9 . 0 6  and 4 . 8 2  ( c o n tro l) ;  8 . 8 1  
and 5 . 3 8  ( I n t r a p a l r ) ;  and 1 3 . 7 0  and 7 . 3 6  ( I n t e r p a l r ) . As p re d ic te d  by 
frequency th e o ry , th e  tre a tm e n t. co n d itio n s  were n o t comparable in  degree o f 
d i f f i c u l t y ,  F ^ ( 2 , 7 2 ) = 1 1 . 79 and F ( 2 , 7 2 ) = 8 . 3 8 .  (bo th  £ S < . 0 0 5 )  fo r  t r i a l s  and 
e r r o r s ,  r e s p e c t iv e ly .  Newman-Keuls com parisons among b o th  s e ts  o f means, 
showed th e  I n te r p a l r  co n d itio n  more d i f f i c u l t . than  th e  c o n tro l co n d itio n  
( £ S < . 0 5 ) .  The s l i g h t  s u p e r io r i ty  of th e . I n t r a p a l r  co n d itio n  r e l a t i v e  to  
th e  c o n tro l and I n te r p a l r  co n d itio n s , d id . n o t.ap p ro ach  s ig n if ic a n c e  on 
e i th e r  m easure. In  a d d itio n , the  g rade .by . co n d itio n  I n te r a c t io n  was no t 
s ig n i f i c a n t ,  F^<1, and F ( 6 , 7 2 ) = l . 0 0 , - £ > . 2 5  fo r . t r i a l s  and e r ro rs  re s p e c t iv e ly .
F ree  R e c a ll . The f r e e  r e c a l l  p ro to c o ls  were f i r s t  analyzed  w ith  the  
between group main e f f e c ts  corresponding , to  g ra d e s , trea tm en t c o n d itio n s , and 
l i s t  s e t s  w ith  type o f Item  re c a l le d  (W or.R ) as th e  w ith in  group m easure. 
S ig n i f ic a n t  main e f f e c t s  were found f o r  tre a tm e n t c o n d itio n s , F^(2,72)=5.02 
and type o f  Item  r e c a l le d ,  P^(l,72)=44.22, (bo th  £ S < . 0 0 5 ) .  The grade by 
tre a tm e n t c o n d itio n  by l i s t  s e ts  In te ra c t io n  was s ig n i f ic a n t ,  £ ( 6 , 72)=2.3 6 ,  
£< .05 . A g ra p h ic a l re p re se n ta tio n  o f th is  In te ra c t io n  sug g ests  th a t  th e  
l i s t s  which c o n s t i tu te d  Item  fu n c tio n  change re s u l te d  In  h ig h e r r e c a l l  sco res  
In  th e  lAR l i s t  co n d itio n s  fo r  a l l  grade le v e ls  except th e  th i r d  grade where 
th e  o r ig in a l  l i s t s  y ie ld e d  h ig h e r r e c a l l  s c o re s . However, n e i th e r  the  grade
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by l i s t  o r tre a tm en t conditon  by l i s t  in te r a c t io n s  approached s ig n if ic a n c e  
(F s< l) .
The means and s tan d a rd  d e v ia tio n s , f o r  th e  t o t a l  r e c a l l  sco res  were
7.87 and 2 .8 0 , 9 .72  and 3 .1 9 , a n d .9 .87  and 2.85 fo r  th e  c o n tro l ,  in tr a -a n d  
in te r p a i r  c o n d itio n s , r e s p e c t iv e ly .  . The Newman-Keuls t e s t  was again  employed 
to  make p a irw ise  comparisons among th e se  means. Both th e  in tr a -a n d  in te r p a i r  
co n d itio n s  d iffe re d , s ig n i f ic a n t ly  from th e  c o n tro l ( £ S < . 0 5 )  b u t d id  no t d i f f e r  
from each o th e r . These f in d in g s  o f in c re a se d  a v a i l a b i l i t y  o f  item s fo r  r e c a l l  
in  th e  lAR co n d itio n s  w ith  ch ild re n , r e p l ic a te  th e  f in d in g s  re p o rte d  by 
Fulkerson  and K ausler (1968) w ith  a d u l ts .  In  accord  a ls o  w ith  th e  r e s u l t s  
o f F u lkerson  and K ausler was th e  g re a te r  a v a i l a b i l i t y  o f R item s (X=5.25,
S .D .=1.33) r e l a t i v e  to  W item s (X=3.90, S .D .= 2 .22).
The f re e  r e c a l l  p ro to c o ls  were a lso  examined to  determ ine the  in c idence  
o f W-R o r R-W in t r a p a i r  r e c a l l s  ( i . e . ,  su cc e ss iv e  r e c a l l  o f  i n t r a p a i r  W and 
R ite m s). The between group v a r ia b le s , were again  g ra d e s , trea tm en t co n d itio n  
and l i s t  s e ts  whereas the  d ire c t io n  o f i n t r a p a i r  r e c a l l s  c o n s t i tu te d  the 
w ith in  group v a r ia b le .  The d i r e c t i o n .o f . i n t r a p a i r  r e c a l l s  was c le a r ly  
s ig n if ic a n  F^(l,72)=18.53, £< .005, w ith  R-W r e c a l l  (X = l.77, S .D .=1,28) 
su p e r io r  to.W-R r e c a l l  (X=1.06, S .D .= 1 .1 8 ). The grades by l i s t  s e ts  by 
d i r e c t io n  o f i n t r a p a l r  r e c a l l  in te ra c tio n .w a s  a lso  s ig n i f i c a n t ,  F^(3,72)=4.00, 
£< .025. This r e s u l t  i s  ap p a ren tly  a t t r ib u te d  to  th e  n u l l  d if fe re n c e  in  
d i r e c t io n  of i n t r a p a l r  r e c a l l  (ZX=18) fo r  th e  l i s t  c o n s t i tu t in g  item  fu n c tio n  
change a t  th e  k in d e rg a rte n  le v e l  and th e  s l i g h t  s u p e r io r i ty  o f  W-R r e c a l l  fo r  
th e  o r ig in a l  l i s t  a t  th e  th i r d  grade le v e l  (SX=18 v s .IS ) . R-W r e c a l l  was 
s u p e r io r  in  the  rem aining grades by l i s t  s e ts  com binations. However, d ir e c t io n  
o f in t r a p a i r  r e c a l l s  in te r a c te d  w ith  trea tm en t c o n d itio n s , F (2 ,72 )= 6 .63 ,
.005. The means and s tan d a rd  d e v ia tio n s  f o r  W-R r e c a l l s  were .87 and 1.04
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( c o n tro l) ;  1 .02 and 1.20 ( in t e r p a i r ) ;  and 1 .28  and 1.22 ( in t r a p a i r )  and 
fo r  R-W r e c a l l  th e  means and s tan d a rd  d e v ia tio n s  were 1 .25  and 1.39 (c o n tro l) ;  
1 .37 and 1 .04  ( i n t e r p a l r ) ;  and 2.69 and 1.97 ( i n t r a p a i r ) . The sim ple main 
e f f e c t s  com pleted f o r  th e se  means rev ea led  th a t  R-W r e c a l l  was s u p e r io r  to  
W-R r e c a l l  only, w ith in  the in t r a p a i r  c o n d itio n , F ( l , 72)=24.35, £< .005. As 
a  m a tte r  o f f a c t ,  Newman-Keuls t e s t s  in d ic a te d  th a t  the  in c id en ce  o f R-W 
r e c a l l s  in  th e  in t r a p a i r  co n d itio n  was su p e r io r  to  bo th  the in te r p a i r  and 
c o n tro l  co n d itio n s  (£ s< .0 1 ). These l a t t e r  two co n d itio n s  d id  n o t d i f f e r  
from each o th e r .  In  a d d it io n , th e  in c id en ce  of W-R r e c a l l  was co n stan t 
acro ss  a l l  c o n d itio n s . The rem aining sources o f  v a r ia t io n  were a l l  non­
s ig n i f i c a n t .
DISCUSSION
The pronounced d i f f i c u l ty  of the  in te r p a i r  co n d itio n  r e l a t iv e  to  bo th  
th e  in t r a p a i r  and c o n tro l cond itions was anply dem onstrated in  the  a c q u is i­
t io n  a n a ly se s . No d if fe re n c e s  were rev ea led  between the  l a t t e r  two condi­
t io n s ,  These r e s u l t s ,  in  a d d itio n  to  r e p l ic a t in g  th e  fin d in g s  re p o rte d  by 
E b e rle in  and Raskin (1968) and Fulkerson and K ausler (1968), re p re se n t an 
ex ten s io n  o f th ese  fin d in g s  to  a po p u la tio n  o f c h ild re n . Thus, a c q u is i t io n  
perform ance in  the  trea tm en t co n d itio n s  d id  no t in te r a c t  w ith  grade le v e ls  as 
p re d ic te d  by the  p ro d uction  d e fic ien cy  hy p o th esis  ( F la v e l l ,  e t  a l . , 1966). 
A ccording to  th is  h y p o th e s is , ch ild re n  between the  ages of f iv e  and seven 
la ck  th e  c a p a b il i ty  to  p rocess im p lic i t  m ed ia tio n a l in fo rm atio n  in  v e rb a l 
le a rn in g  ta sk s  ( e .g . ,  Jensen and Rohwer, 1965; Moely, O lson, Halwes, and 
F la v e l l ,  1969). Thus, d if fe re n c e s  between the trea tm en t c o n d itio n s , should
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n o t become pronounced u n t i l  th e  th ird , g ra d e ,. Since the  re p o rte d  perform ance 
in  th e  IAS. conditons was c h a r a c te r i s t i c  o f a l l  grade le v e l s ,  o th e r  p ro cesses 
were ap p a ren tly  o p e ra tin g .
The pronounced d i f f i c u l ty  o f  th e  in t e r p a i r  co n d itio n  r e l a t i v e  to  th e  
c o n tro l co n d itio n s  i s  q u ite  c o n s is te n t  w ith  frequency th eo ry  (E kstrand , e t  a l . , 
1966), thus su g g es tin g  th a t  t r a n s f e r  o f IASs d id  reduce th e  d i f f e r e n t i a l  
frequency  cue. In  view of th e se  f in d in g s , th e  n u l l  d if fe re n c e  betw een th e  
i n t r a p a i r  and c o n tro l co n d itio n  s u g g e s ts . th a t  ^ s  induce a p ro cess  to  com­
p en sa te  fo r  any re d u c tio n  in  th e  frequency cue a t t r ib u te d  to  th e  t r a n s f e r  o f 
IASs when the  i n t r a p a i r  W and R item s a re  a s s o c ia te s .  One such p ro cess  may 
be th e  tagg ing  procedure  p o s tu la te d  by. Barch. e t  a l . , (1967) and supported  
by F u lkerson  and K ausler (1968). This, model assumes th a t  ^ s  can encode an 
R item  and then  su c c e ss iv e ly  c o lla p s e .th e  R item  and i t s  a s s o c ia te  to g e th e r 
to  reduce the  memory s to ra g e  lo ad .an d . thus, compensate fo r  th e  reduced f r e ­
quency cue. This model im plies  th a t  f r e e . r e c a l l  p ro to c o ls  o f the  in t r a p a i r  
c o n d itio n  should  be c h a ra c te r iz e d .b y  a. s u p e r io r i ty  o f R-W r e c a l l s  r e l a t iv e  
to  W-R r e c a l l s  s in c e  th e  d ir e c t io n  o f in fo rm atio n  p ro ce ss in g  in  a c q u is i t io n  
i s  assumed to  fa v o r  R-W. E m pirical support f o r  th is  p re d ic t io n  was provided  
by th e  f a c t  th a t  s u p e r io r i ty  o f R-W r e c a l l ,  to  W-R r e c a l l  was l im ite d  to  th e  
in t r a p a i r  c o n d itio n . As a m a tte r o f f a c t ,  th e  in c id en ce  o f R-W r e c a l l  was 
g re a te r  in  th e  i n t r a p a i r  co n d itio n  th an  in  e i th e r  th e  i n t e r p a i r  o r  c o n tro l 
co n d itio n s  whereas th e  in c id en ce  o f W-R r e c a l l  was co n stan t ac ro ss  a l l  
c o n d itio n s . In  s h o r t ,  th e  p re se n t r e s u l t s ,  p rov ide  s u b s ta n t ia l  su p p o rt fo r  
th e  tagg ing  model. The ap p aren t nonsupport fo r  the  p ro d u c tio n  d e fic ien cy  
h y p o th esis  may be due to  th e  s e n s i t i v i t y  o f VD le a rn in g  to  d e te c t  m ediation  
b eh av io r in  young c h ild re n  no t d e te c te d  by o th e r  v e rb a l le a rn in g  ta s k s .
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The p re s e n t r e s u l t s  a r e .In c o n s is te n t, w ith  th e  In te r f e r e n c e  re p o rte d  
in  an i n t r a p a l r  c o n d itio n  by Ahammer-and G o u le t.(1969) f o r  an age spectrum  
s im ila r  to  th e  one employed in  the: p ra s e n t .s tu d y . There, a r e , ,  however, two 
v a r ia b le s  which may account: f o r  th e  la ck  of. c o n s is te n cy  betw een the  two 
s tu d ie s .  F i r s t ,  Ahammer and G oulet.em ployed co n cep tu a l s im i la r i ty  ( e .g . ,  
APPLE-BANANA) r a th e r  th an  a s s o c ia t iv e , s im i la r i ty .  I t  i s  p o s s ib le  th e  opera­
t io n  o f th e  tag g in g  model may. in t e r a c t  w i th . type o f  s im i l a r i t y ,  though n e i th e r  
Ahamme r  and G oulet n o r the  au th o r o f. th e .p re s e n t  s tu d y  e m p ir ic a lly  assessed  
th i s  p r e d ic t io n .  Secondly, th e  m ix e d .l is t ,  design  ( i . e . ,  6 p a i r s  corresponded 
to  an i n t r a p a l r  m an ip u la tio n  w hereas. the- rem aining 6 p a i r s  were u n re la te d )  
employed by Ahammer and G oulet may have p rev en ted  any a ttem p ts  by th e  ^  to  
e f f i c i e n t ly  ta g  and c o lla p se  r e la te d , i te m s .
F in a l ly ,  th e  d i f f i c u l t y  o f the.VD ta sk  f o r  k in d e rg a r te n e rs  r e l a t iv e  
to  th e  f i r s t ,  second, and th i r d  g rade ,S s sh o u ld .a lso  be. n o te d . O ther VD 
s tu d ie s ,  a lthough  n o t employing k in d e rg a r ten .^ s  ( e .g . ,  Ahammer and G ou le t, 
1968; B auer, 1967) have re p o rte d  an in v a r ia n t  r e la t io n s h ip  between r a te  o f 
le a rn in g  and grades one th rough s ix ,  and grades fo u r , s i x ,  and e ig h t ,  re sp ec ­
t iv e ly .  These f in d in g s  su g g ests  the  t r a n s i t io n  in  th e  r a t e  o f  ré c o g n itio n -  
d is c r im in a tio n  le a rn in g .o c c u rs  between k in d e rg a rte n  and th e  f i r s t  grade 
whereas s tu d ie s .c o n c e rn e d  w ith  the.PA le a rn in g  of c h ild re n  (Cole and Kanak, 
1970; K ausle r and Gatway, in  p re s s )  have re p o r te d  th e  t r a n s i t io n  in  the  r a te  
o f  a s s o c i t iv e  le a rn in g  o c cu rrin g  between the  th i r d .a n d .f o u r th  g ra d e s .
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APPENDICES
Appendix A
D is s e r ta t io n  P rospectus 
R ecen tly , a d is c r im in a tio n  ta s k  has been in tro d u ced  in to  human le a rn in g  
re se a rc h . P r io r  to  th i s  tim e , th e  b u lk  o f human le a rn in g  re sea rc h  employed 
e i th e r  a s e r i a l  le a rn in g  o r p a ire d -a s s o c ia te  (PA) le a rn in g  ta sk . The d is ­
c rim in a tio n  procedure has a c tu a l ly  been employed in  anim al re sea rch  fo r  
q u ite  some tim e, b u t has on ly  re c e n tly  gained p o p u la r ity  among human le a rn in g  
in v e s t ig a to r s .  In  human le a rn in g  experim en ts, th e  d isc r im in a tio n  i s  u su a lly  
between two v e rb a l u n i ts  which have been randomly d esig n a ted  as wrong (W) and 
r ig h t  (R) item s by th e  ex perim en ter. The ^*s ta s k  i s  to  s e le c t  and pronounce 
th e  R item  of each p a i r  du ring  th e  i n i t i a l  exposure. Im m ediately fo llow ing  
th is  a n t ic ip a t io n  in te r v a l ,  th e  two item s a re  ag a in  p re sen te d  in  ju x ta p o s i t io n  
w ith  th e  R item  u n d e rlin e d . The l a t t e r  exposure i s  th e  feedback in te r v a l  
which inform s th e  ^  about th e  c o rre c tn e ss  o f h is  s e le c t io n .
E k stran d , W allace, and Underwood (1966) p o s tu la te d  th a t  ^s u t i l i z e  as 
a cue fo r  VD le a rn in g  a s u b je c tiv e  assessm ent o f th e  d i f f e r e n t i a l  frequency 
of W and R item s. I t  i s  assumed th a t  du ring  each a n t ic ip a t io n  exposure 
re p re s e n ta t io n a l  responses (RRs; th e  co v ert response  o f p e rc e iv in g  th e  W and 
R item s) add a t  l e a s t  one frequency u n it  to  each item . When th e  ^  s e le c ts  
and o v e r tly  pronounces one of th e  ite m s , th e  p ro n u n c ia tio n a l response (PR) 
i s  assumed to  add an o ther frequency u n i t  to  th a t  item . A c o r re c t  s e le c t io n  
r e s u l t s  i n  a 1:2  frequency r a t io  in  favo r o f th e  R item , whereas an in c o r re c t  
s e le c t io n  y ie ld s  a  2 :1  frequency r a t i o  in  fav o r o f th e  W item . Based upon 
i n i t i a l  chance le v e ls  o f  respond ing , i t  would be im possib le  fo r  th e  ^  to  
l e a m  th e  l i s t  u n le ss  o th e r  mechanisms a re  invoked. C onsequently , frequency 
theory  assumes th a t  r e h e a rs e s - th e -c o r re c t- i te m  (RCR) a t  l e a s t  once during  
th e  feedback exposure.
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In  th e  case o f  an in c o r re c t  s e le c t io n ,  an RCR should  produce a  2 :2  f r e ­
quency r a t i o  and th u s  th e  2  has a 50% chance o f s e le c t in g  th e  R item  on th e
subsequent t r i a l .  An RCR, in  a d d itio n  to  a c o r r e c t  s e le c t io n ,  se rv es  to  
f u r th e r  in c re a s e  th e  d i f f e r e n t i a l  frequency cue (1 :3 ) .  The em ission  o f RCRs 
has been re p o rte d  by Dominowski (1966). Dominowski found th a t  an in c o r re c t  
s e le c t io n  on th e  f i r s t  t r i a l  does n o t n e c e s s a r i ly  produce adverse  e f f e c t s  
upon subsequent le a rn in g  t r i a l s ,  nor does a c o r r e c t  s e le c t io n  always f a c i l ­
i t a t e  l a t e r  perform ance. A c tu a lly , a  c o r re c t  s e le c t io n  p layed  a f a c i l i t a t i v e  
ro le  only when b o th  item s appeared in  th e  feedback exposure. One im p lic a tio n  
o f th e se  f in d in g s  i s  th a t  VD le a rn in g  i s  n o t a o n e - t r i a l  le a rn in g  phenomena 
(S a ltz ,  1964).
M anipu lation  o f frequency u n it  a c c ru a l to  th e  W and R item s should  
e i th e r  h in d e r o r f a c i l i t a t e  perform ance on a VD ta sk  whenever such m anipula­
t io n  reduces o r in c re a s e s , re s p e c tiv e ly , th e  m agnitude o f th e  d i f f e r e n t i a l  
frequency cue. One such procedure i s  to  re q u ire  an a d d i t io n a l  PR to  th e  W 
item  during  th e  feedback in te r v a l  to  reduce th e  frequency r a t i o  from th e
co n v en tio n l 1 :3  to  a more d i f f i c u l t  2 :3 . E m p irica l su p p o rt f o r  th is
p r e d ic t im is  p re sen ted  by K ausler and S a rd e llo  (1967) and S a rd e llo  and 
K ausler (1967). C onversely , th e  magnitude o f th e  d i f f e r e n t i a l  frequency 
cue can be in c re a se d  r e s u l t in g  in  f a s t e r  le a rn in g . E kstrand  e t  employed 
im p l ic i t  a s s o c ia t iv e  responses (lARs; B o u sfie ld , W hitmarsh, and D anick, 1958) 
to  in v e s t ig a te  th e  e f f e c t  o f in c re a s in g  as w e ll as th e  e f f e c t  o f d ecreasin g  
th e  d i f f e r e n t i a l  frequency cue upon VD le a rn in g . E s s e n t ia l ly ,  LARs r e f e r  
CO th e  occurrence  o f an im p l ic i t  a s s o c ia t iv e  response  e l i c i t e d  by th e  
p re s e n ta tio n  o f a m eaningful word. For example, i t  i s  assumed th a t  p re s e n t­
a t io n  o f th e  word " ta b le "  e l i c i t s  th e  im p l ic i t  response  " c h a ir"  ( i . e . ,  th e  
h ig h e s t a s s o c ia te  to  " ta b le " ) .  "C h a ir" , th e re fo re  re c e iv e s  an a d d i t io n a l
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frequency u n i t  i f  i t  occurs e lsew here in  th e  l i s t .  I f  th e  a s s o c ia t iv e  
s t r e n g th  i s  b id i r e c t io n a l  th e  r e c ip ro c a l  p rocess  should  a lso  occur.
E kstrand  e t  a l . employed a  l i s t  c o n d itio n  i n  which p a ir s  o f R item s 
were a s s o c ia t iv e ly  r e la te d  (AR co n d itio n ) thereby  in c re a s in g  th e  frequency 
r a t i o  ( 1 :4 ) .  A nother l i s t  c o n d itio n  c o n s is te d  o f p a ir s  of a s s o c ia t iv e ly  
r e la te d  W item s (AW c o n d itio n ) which reduced th e  frequency r a t i o  (2 :3 ) .
These au th o rs  found th a t  th e  AR and AW co n d itio n s  were s u p e r io r  and i n f e r io r ,  
r e s p e c t iv e ly ,  to  a  c o n tro l  l i s t  o f  u n re la te d  words and th e  co n v en tio n a l 1 :3  
frequency r a t i o .
Kanak, C ole, and Thornton (1970) a ttem pted  to  r e p l i c a t e  E kstrand  e t  a l . 
r e s u l t s  and to  extend th e  lAR m an ip u la tio n  to  in c lu d e  a  co n d itio n  in  which 
p a ir s  o f  W and p a ir s  o f R item s were a s s o c ia t iv e ly  r e la te d  (AW-AR c o n d it io n ) . 
The only  su p p o rt f o r  frequency th e o ry , re p o rte d  by th e se  a u th o rs , was the  
e q u a li ty  betw een th e  AW-AR co n d itio n  and th e  c o n tro l  c o n d itio n . As a m a tte r  
o f f a c t ,  th e  r e s u l t s  o f th e  AW and AR co n d itio n s  w ere e x a c tly  o p p o site  to 
frequency th eo ry  and th e  r e s u l t s  o f E kstrand  e t  a l . As p o in ted  ou t by Kanak 
e t  a l . ,  th e se  d isc re p a n c ie s  may b e  the  p ro d u c t o f  m eaningful w ords, item  
fu n c tio n  and p a ir in g  in te r a c t in g  w ith  o th e r  f a c to r s  in f lu e n c in g  lARs in  VD 
le a r n in g .
P re s e n ta t io n  r a t e  i s  an o th er v a r ia b le  which E kstrand  e t  a l . proposed 
to  in f lu e n c e  VD le a rn in g . S p e c if ic a l ly ,  th e  frequency  th eo ry  p re d ic ts  an 
in te r a c t io n  betw een r a t e  o f VD le a rn in g  and exposure ra te s  o f th e  a n t ic ip a ­
t io n  and feedback in te r v a l s .  In c re a s in g  th e  exposure r a t e  o f th e  a n t ic ip a ­
t io n  in t e r v a l  may r e s u l t  in  a d d i t io n a l  RRs to  th e  W item s w ith  a r e s u l ta n t  
decrem ent i n  le a rn in g . On th e  o th e r  hand, in c re a s in g  th e  exposure r a t e  o f 
the  feedback in te r v a l  shou ld  f a c i l i t a t e  le a rn in g  v ia  th e  o p p o rtu n ity  fo r  
a d d i t io n a l  RCRs. Only one study  has been concerned w ith  p re s e n ta t io n  r a te s
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(Kanak, 1968) a lthough  r a te  o f exposure was n o t f a c t o r i a l l y  combined w ith  
type of in te r v a l .  In s te a d , Kanak employed 1 :1 , 2 :2 , and 4 :4  se c . exposure 
r a te s  and found, as expected , th e  f a s t e r  r a t e  to  i n t e r f e r e  w ith  VD le a rn in g .
The l a t t e r  two groups d id  no t d i f f e r  from one a n o th e r . Thus, Kanak p o in ted  
o u t, th e  a d d i t io n a l  tim e fo r  RCRs in  th e  4:4  s e c . group must have compensated 
fo r  th e  a d d i t io n a l  RRs o ccu rrin g  to  th e  W item s .
In  y e t  an o th er p re d ic t io n  o f frequency th e o ry . Postman (1962) and 
Berkowitz (1968) found th a t  a  l i s t  composed o f h igh  frequency item s was more 
d i f f i c u l t  to  le a m  th an  a l i s t  made up o f low frequency item s . This r e s u l t  
i s  expected , accord ing  to  Weber’s Law, in  th a t  th e  a d d it io n  o f one frequency 
u n it  i s  more n o tic e a b le  when th e  l i s t  i s  composed o f low frequency  p a ir s  
in s te a d  o f h ig h  frequency p a i r s .  A d d itio n a l su p p o rt fo r  t h i s  h y p o th esis  was 
provided by Underwood and Freund (1970) who found th a t  p a ir s  o f h igh  ex p e ri­
m enta lly  induced frequency were more d i f f i c u l t  to  le a r n  than  low frequency 
p a i r s .  As th e  r e s u l t  of th e se  f in d in g s , Underwood and Freund su g g est th a t  
^s  w i l l  look  f o r  o th e r  a t t r ib u te s  to  se rv e  as cues fo r  d is c r im in a tio n  when 
th e  d i f f e r e n t i a l  frequency becomes in ad eq u a te . O ther s tu d ie s  (R unquist and 
Freeman, 1960; Schulz and Hopkins, 1968), however, have re p o rte d  d isso n an t 
r e s u l t s .
According to  frequency th e o ry , VD le a rn in g  should  a lso  become in c re a s in g ­
ly  more d i f f i c u l t  as p h y s ica l i n t r a l i s t  s im i la r i ty  in c re a s e s .  E kstrand  e t  a l . 
p o in ted  ou t th a t  w ith  high i n t r a l i s t  s im i la r i ty  ^ s  a re  l ik e ly  to  confuse RRs, 
PRs, and RCRs made to  one item  w ith  th o se  to  an o th er item . S ev era l s tu d ie s  
(Underwood and V ite rn a , 1951; Underwood and A rcher, 1955; B a ttig  and B rack e t, 
1963; Y elen, 1969) have dem onstrated th i s  e f f e c t .  In te r fe re n c e  due to  mani­
p u la tio n  o f s im i la r i ty  has a lso  been re p o rte d  i n  VD procedures o th e r  than  
th e  conven tional tw o-choice s i tu a t io n .  Edwards (1966) found th a t  h igh
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s im i la r i ty  in  a fo u r-ch o ice  ta sk  had adverse  e f f e c ts  upon the  r a te  of 
le a rn in g .
Frequency th eo ry  a lso  a ttem p ts  to  ex p la in  th e  manner  ..in. «h ich  le a rn in g  
one VD l i s t  e f f e c t s  subsequent perform ance on a second VD l i s t .  As a  m a tte r 
o f  f a c t ,  E kstrand  e t  a l . o r ig in a l ly  p o s tu la te d  th e  frequency th eo ry  to  
account fo r  th e  t r a n s f e r  d a ta  re p o rte d  by Underwood, J e s s e , and E kstrand , 
(1964) and then  re a l iz e d  i t s  a p p l ic a b i l i ty  to s i n g l e - l i s t  le a rn in g .
In  one o f th e  e a r l i e s t  t r a n s f e r  s tu d ie s ,  M cClelland (1942) found 
p o s i t iv e  t r a n s f e r  whenever th e  second l i s t  re ta in e d  e i th e r  th e  c o r re c t  o r  
in c o r re c t  item s from l i s t  one and p a ire d  th ese  o ld  item s w ith  new item s.
This procedure and r e s u l t s  were e s s e n t ia l ly  re p lic a te d  by Underwood, J e s se , 
and E kstrand  (1964), a lthough  th e se  au tho rs  f u l ly  inform ed th e  ^  concerning 
th e  n a tu re  o f th e  second l i s t .
E kstrand  e t  a l . proposed th a t  whenever th e  second l i s t  i s  c h a ra c te r iz e d  
by R item s from the  f i r s t  l i s t  p a ire d  w ith  new W item s (W l-Rl, W2-R1) the  
S_ should i n i t i a l l y  respond by s e le c t in g  th e  most freq u en t item  (Rule 1 ) . 
Whenever th e  W item s of th e  two l i s t s  a re  id e n t ic a l ,  b u t p a ire d  w ith  new 
R item s in  th e  second l i s t  (W l-Rl, W1-R2) th e  £  should  now s e le c t  th e  
l e a s t  f req u e n t item  (Rule 2 ) , P o s it iv e  t r a n s fe r  i s  th e re fo re  a t t r ib u te d  
to  th e  u t i l i z a t i o n  o f the  a p p ro p r ia te  r u le .  Of cou rse , th e  above explana­
tio n s  a re  r e l a t i v e  to  a c o n tro l  c o n d itio n  in  which th e  second l i s t  i s  
c h a ra c te r iz e d  by W and R item s u n re la te d  to  l i s t  one (W l-Rl, W2-R2; h e re ­
a f t e r  only th e  second l i s t  n o ta tio n  w i l l  be u sed ), thus n e i th e r  ru le  i s  
i n i t i a l l y  a p p lic a b le . A s t r i c t  in te r p r e ta t io n  of frequency th eo ry  p re d ic ts  
th a t  w ith  continued p r a c t ic e  on th e  W1-R2 l i s t ,  th e  i n i t i a l  frequency 
d iffe re n c e  i n  favor o f th e  W item s breaks down because of th e  more ra p id  
acc ru a l o f frequency u n i ts  to  th e  R item s . A fte r  s e v e ra l  t r i a l s ,  the
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t o t a l  niunber o f frequency u n i ts  to  th e  W and R Item s become n e a rly  equal and 
thus a d e te r io r a t io n  in  VD perform ance i s  ex p ec ted , s in c e  n e i th e r  r u le  can 
be s u c c e s s fu lly  a p p lie d , fo llow ed by a r e tu rn  to  Rule 1 usage.
A number o f s tu d ie s  (K ausler and Dean, 1967; K au sle r, F u lkerson , and 
Eschenbrenner, 1967; Kanak and Dean, 1969) have f a i l e d  to  f in d  p o s i t iv e  
t r a n s fe r  in  th e  W1-R2 paradigm  when ^ s  a re  n o t aware of th e  n a tu re  o f th e  
second l i s t .  S ince  the  W1-R2 paradigm  i s  analogous to  th e  c la s s i c a l  p a ire d -  
a s s o c ia te  A-B, A-C n eg a tiv e  t r a n s f e r  paradigm  th e  p resence  of n e g a tiv e  t r a n s ­
f e r  has been a t t r ib u te d  to  th e  a s s o c ia t iv e  in te r fe re n c e  from l i s t  one 
(K ausler, e t  a l . , 1967). In  su p p o rt o f th i s  in te r p r e ta t io n ,  Raskin, B oice, 
Rubel, and C lark  (1968) minimized a s s o c ia t iv e  in te r fe re n c e  by c re a tin g  a 
second l i s t  i n  which th e  item  fu n c tio n  o f L i s t  1 W and R item s was re v e rse d . 
These au thors  re p o rte d  p o s i t iv e  t r a n s f e r  even though th e  ^ s  were no t inform ed 
about th e  r e la t io n s h ip  between th e  two l i s t s .  As p o in ted  ou t by Kanak and 
Dean, a s s o c ia t iv e  in te r fe re n c e  in  VD t r a n s f e r  in c re a se s  R la te n c ie s  in s te a d  
o f producing o v e r t in t r u s io n s ,  b u t th e  end r e s u l t  appears to  be th e  same,.
The e f fe c ts  o f a s s o c ia t iv e  in te r fe re n c e  i n  Rule 1 paradigms i s  ap p aren tly  
minimal s in c e  p o s i t iv e  t r a n s f e r  has been amply dem onstrated (K ausler and 
Dean, 1967; Kanak and Dean, 1969) w ith o u t inform ing th e  £  about the  
co n ten t of L is t  two.
I t  shou ld  be p o in ted  ou t th a t  th e  above d is c u s s io n  i s  q u ite  c o n s is te n t 
w ith  t r a n s f e r  in  PA ta s k s . The W1-R2 and W2-R1 a re  forw ard and backward 
a s s o c ia t iv e  in te r f e re n c e  paradigm s, re s p e c t iv e ly .  S ev e ra l PA s tu d ie s  ( e .g . ,  
G oulet and B arc lay , 1965) have shown th a t  forw ard a s s o c ia tio n s  a re  a more 
p o te n t so u rce  o f in te r fe re n c e  than  backward a s s o c ia t io n s .
O ther s tu d ie s  (K ausler and Dean, 1967; R askin e t  a l . ,  1968; Kanak and 
Dean, 1969; K ausle r and O lson, 1969) have been concerned w ith  the  t r a n s f e r
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o f lARs. In  th is  s i tu a t io n ,  th e  W a n d /o r R item s of th e  two l i s t s  e n te r  in to  
an a s s o c ia t iv e  r e la t io n s h ip  so th a t  du ring  l i s t  one p ra c t ic e  frequency u n i ts  
a re  acc ru in g  to  t h e i r  a s s o c ia te s  in  l i s t  two. In  g e n e ra l, th e  r e s u l t s  have 
supported  frequency th eo ry , a lthough  R askin e t  a l . p o in ted  ou t th e  need fo r  
in s t ru c t io n s  concern ing  th e  n a tu re  o f th e  lAR re la t io n s h ip .  I t  should  be 
no ted  th a t  Kanak and Dean (1969) used a s s o c ia t iv e  re la te d n e s s  o f  W and R 
item s as a  s u b s t i tu te  fo r  s im i la r i ty  and su c c e ss iv e ly  extended Osgood's 
(1949) f i r s t  two t r a n s f e r  laws to  a  VD ta sk .
In  an e la b o ra tio n  and ex ten s io n  of frequency th eo ry , K ausler (1966) 
p re sen ted  a m ultip le-com ponent-process theo ry  which conceives VD le a rn in g  as 
in v o lv in g  in c id e n ta l  consonants in  a d d itio n  to  th e  in te n t io n a l  R item  recog­
n i t io n .  Thus, VD le a rn in g  can be viewed as a v a r ia n t  o f th e  Type I I  in c id e n ­
t a l  le a rn in g  paradigm  (McLaughlin, 1965). The in c id e n ta l  components c o n s is t  
o f le a rn in g  th e  W and R item s as "responses"  as w e ll as th e  a c q u is i t io n  of 
s p e c if ic  W-R and R-W a s s o c ia t io n s . The in c id e n ta l  le a rn in g  of th e  fo u r com­
ponents has been dem onstrated by K ausler and S a rd e llo  (1967) and S a rd e llo  
and K ausler (1967). These au th o rs  found th a t  W and R item  le a rn in g  in c reased  
w ith  con tinued  p ra c t ic e  on th e  VD l i s t  and th a t  a d d it io n a l  W item  le a rn in g  
o ccurred  as the  r e s u l t  of re q u ir in g  an e x tra  PR to  th e se  item s during  th e  
feedback exposure. This l a t t e r  r e s u l t  i s  a lso  c o n s is te n t  w ith  frequency 
theory  s in c e  th e  a d d it io n a l  PR in c re a se s  th e  a b so lu te  number o f frequency 
u n its  to  th e  W ite m s , thereby  making them more a v a ila b le  fo r  re c a l l»  The 
frequency theory  should  a lso  p re d ic t  more R item  le a rn in g  th an  W item  le a rn ­
in g  as measured by v a rio u s  r e c a l l  ta sk s  s in c e  th e  accum ulation o f frequency 
u n its  to  th e  R item s exceed th a t  to  th e  W item s . S ev era l s tu d ie s  (Keppel, 
1966; Kanak and C u r t is ,  i n  p re ss)  have re p o rte d  th e  p re d ic te d  asym m etrical 
le a rn in g .
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In  s h o r t ,  th e re  i s  ample ev idence re p o r t in g  th e  a c q u is i t io n  of 
s p e c i f ic  a s s o c ia t io n s  during  th e  course  o f VD le a rn in g . Furtherm ore, i t  is  
p o s s ib le  th e se  a s s o c ia tio n s  may se rv e  as cues fo r  a c q u is i t io n  when th e  
s u b je c t iv e  frequency  d if fe re n c e  i s  no lo n g e r adequate . To t e s t  th i s  hypo­
th e s i s ,  K ausler and Boka (1968) employed a  double fu n c tio n  l i s t  i n  which th e  
item s making up th e  l i s t  served  as bo th  W and R item s in  d i f f e r e n t  p a i r s .  
Frequency th eo ry  p re d ic ts  th a t  VD le a rn in g , under th e se  c o n d itio n s , i s  
v i r t u a l ly  im p o ss ib le . A lthough, K ausler and Boka found VD le a rn in g  to  be 
very  d i f f i c u l t ,  some le a rn in g  d id  occur a f t e r  many t r i a l s  which in d ic a te s  
th e  ^ s  may have used s p e c i f ic  in t r a p a i r  a s s o c ia t io n s  as le a rn in g  a id s .
C hild  L i t e r a tu r e .
V erbal d is c r im in a tio n  le a rn in g  in  c h ild re n  has rece iv ed  very l i t t l e  
e m p ir ic a l a t t e n t io n .  Only two s tu d ie s  (B auer, 1967; Ahammer and G oulet, 
1969) have im p lic a tio n s  fo r  developm ental tre n d s  i n  VD le a rn in g . Bauer 
s tu d ie d  b o th  th e  in te n t io n a l  and in c id e n ta l  components a c ro ss  an age 
spectrum  in c lu d in g  fo u r th , s i x th ,  and e ig h th  g ra d e rs . I n te n t io n a l  le a rn in g  
d id  n o t vary  ac ro ss  th e se  grades which, as Bauer p o in ted  o u t, may r e f l e c t  
an unequal f a m i l i a r i t y  w ith  th e  m eaningful words used to  c o n s tru c t th e  VD 
l i s t .  I f  th e  o ld e r  ^ s  were indeed  more fa m il ia r  w ith  th e  m a te r ia l ,  th e  
ta s k  may have been i n i t i a l l y  more d i f f i c u l t  as ex p la in ed  by W eber's Law.
I t  has been p re v io u s ly  noted  th a t  th e  W eber's Law phenomena e x is t s  in  the  
a d u l t  l i t e r a t u r e  (Underwood and Freund, 1970). F in a l ly ,  W-R r e c a l l  was 
s u p e r io r  to  R-W r e c a l l  a t  grades s ix  and e ig h t ,  b u t sym m etrical le a rn in g  
was dem onstrated  a t  th e  fo u r th  grade le v e l .  C o n sis ten t w ith  B au er's  work, 
Ahammer and G oulet (1960) a lso  re p o rte d  an in v a r ia n t  r e la t io n s h ip  between 
r a te  o f in te n t io n a l  le a rn in g  and grades one through  s ix ,  no r d id  in te n t io n a l  
le a rn in g  in t e r a c t  w ith  type o f v e rb a l re in fo rcem en t.
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G oulet and Hoyer (1969) were concerned with, th e  e f f e c t s  of o v e r t PRs 
made to  th e  W and R item s in  th e  VD le a rn in g  of f i f t h  g rad e rs  and c o lle g e  
u nd erg rad u ates . In  accordance w ith  frequency th eo ry  and p rev io u s  re sea rc h  
(K ausler and S a rd e llo , 1967; S a rd e llo  and K au sle r, 1967) th e  a d d it io n a l  PRs 
re ta rd e d  th e  r a t e  o f a c q u is i t io n ,  r e l a t i v e  to  th e  co n v en tio n a l a n t ic ip a t io n  
p rocedure. In  an o th er study  concerned w ith  th e  e f f e c t s  o f PRs, G oulet (1969) 
employed n u rse ry  sch o o l c h ild re n  and re q u ire d  th e  a d d i t io n a l  PRs to  bo th  
item s p r io r  to  th e  s e le c t io n  o f th e  R item . In  c o n tra s t  to  th e  frequency 
th eo ry , th i s  procedure d id  n o t in f lu e n c e  th e  r a t e  of le a rn in g  b u t th e  p o s i­
t iv e  t r a n s f e r  in  th e  W1-R2 p a ir s  was c o n s is te n t  w ith  Rule 2 responding  of 
frequency th e o ry . The use o f a mixed t r a n s f e r  l i s t ,  however, may have 
produced con fusion  concerning a p p lic a t io n  of th e  a p p ro p r ia te  ru le  fo r  th e  
c o n tro l p a i r s ,  thus th e  p o s i t iv e  t r a n s f e r  may, in  p a r t ,  be a r t i f a c t u a l .
G oulet a lso  found th a t  re le a rn in g  of l i s t  one was n o t a f fe c te d  by p ra c t ic e  
on th e  W1-R2 p a ir s  as re p o rte d  by Es chenb ren n er (1969) fo r  a d u lt  ^ s .  On 
th e  b a s is  o f  th e se  r e s u l t s ,  G oulet concluded th a t  frequency theory  does no t 
account fo r  VD le a rn in g  of n u rse ry  schoo l c h ild re n .
The P re se n t Experim ent.
The p re se n t experim ent was concerned w ith  b o th  VD le a rn in g  and th e  
m ediating  c a p a b i l i ty  o f c h ild re n . As p re v io u s ly  d isc u sse d , frequency theory  
p re d ic ts  t h a t  m eaningful words e l i c i t  lARs which add frequency u n i ts  to  th e  
a p p ro p ria te  item  thereby  e i t h e r  in c re a s in g  or d ecrea sin g  R item  frequency 
r e l a t iv e  to  th e  W item . Whenever two a s s o c ia t iv e ly  r e la te d  words a re  e i th e r  
p a ire d  ( in t r a p a i r  co n d itio n ) o r re p a ire d  ( in t e r p a i r  c o n d i t io n ) , frequency 
theo ry  p re d ic ts  re ta rd e d  le a rn in g  r a te s  r e l a t iv e  to  a c o n tro l l i s t  o f  un­
r e la te d  w ords. The e m p iric a l r e s u l t s  have been e q u iv o ca l.
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Barch, Llppman, and Whalen (1967) using  fo u r th , f i f t h ,  and s ix th  
g raders  found th a t  an in t r a p a i r  l i s t  was a c tu a lly  e a s ie r  to  le a rn  than 
th e  c o n tro l l i s t .  These au thors  d id  no t employ an in te r p a i r  co n d itio n . 
Barch e t  a l . suggested  th a t  Ss e i th e r  tag s  o r encodes an item  as cor­
r e c t  on th e  p re s e n ta t io n  t r i a l s  and then a ttem p ts to  c o lla p se  th e  p a ir  
and i t s  tag  to g e th e r  to  reduce th e  n ecessary  s to ra g e  lo ad . In  c o n tra s t ,  
Palermo and U llr ic h  (1968) found th e  in t r a p a i r  c o n d itio n , in  accord 
w ith  frequency th e o ry , to  be more d i f f i c u l t  than  th e  co n tro l condi­
t io n  fo r  bo th  fo u r th  g rad ers  and c o lle g e  und erg rad u ates . S im ila r 
fin d in g s  have been re p o rte d  by Ahammer and Goulet (1969) fo r  grades 
one through s ix .
On the  o th e r  hand, E b e rle in  and Raskin (1968) and Fulkerson and 
K ausler (1968) u sin g  c o lle g e  Ss found the  in t r a p a i r  and c o n tro l condi­
t io n s  to  be  eq u a l in  d i f f i c u l ty .  In  a d d itio n , b u t c o n s is te n t w ith  
frequency th e o ry , an in t e r p a i r  co n d itio n  was more d i f f i c u l t  to  le a rn  
than  th e  c o n tro l l i s t .  Both s e ts  o f au th o rs  emphasized th e  tagg ing  
model, as proposed by Barch e t  a l . to  account fo r  th e  n u l l  d iffe re n c e  
between th e  c o n tro l and in t r a p a i r  c o n d itio n s . As Fulkerson  and 
K ausler p o in ted  o u t, i f  t h i s  model i s  o p e ra tiv e  th en , a t  r e c a l l ,  the 
2  needs only to  r e c a l l  th e  R item  to  in c re a s e  th e  a v a i l a b i l i ty  o f the  
W item . As p re d ic te d , Fulkerson  and K ausler re p o rte d  a h ig h e r in c i ­
dence o f W-R tag g in g  during  r e c a l l  in  the  in t r a p a i r  co n d itio n  r e la t iv e  
to  th e  in t e r p a i r  c o n d itio n .
The d is p a r i ty  in  th e  rep o rted  perform ance in  an in t r a p a i r  condi­
t io n  may be due, in  p a r t ,  to  th e  mode and /o r type o f p re s e n ta tio n .
Barch e t  a l . employed an o ra l  p re s e n ta tio n  o f th e  s tu d y - te s t  procedure 
and found th a t  th e  in t r a p a i r  m an ipu la tion  f a c i l i t a t e d  le a rn in g  whereas
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th e  u t i l i z a t i o n  o f a v is u a l  p re s e n ta t io n  o f  th e  a n t ic ip a t io n  method e i th e r  
produced no e f f e c t  (E b e rle in  and R askin , 1968; F u lkerson  and K au sle r, 1968) 
o r In te r fe re n c e  (Palermo and U llr ic h ,  1968; Ahammer and G oulet, 1969).
I t  I s  conce ivab le  th a t  perform ance In  th e  in tr a -a n d  I n te r p a l r  condi­
t io n s  may I n te r a c t  w ith  age I f  I t  can be assumed th a t  Im p l ic i t  p ro cesses  
a c tiv e  In  th e  p resence  o f lAR m anipu la tions a re  analogous to  th e  m ed la tlo n a l 
p rocesses In  PA le a rn in g  ta sk s . M ediation In  th i s  co n tex t r e f e r s  to  an 
Im p l ic i t  response  In te rc e d in g  between an e x te rn a l  s tim u lu s  and an o v e rt 
response . S ince th e  n a tu re  of th e  two Im p l ic i t  responses a re  s im ila r ,  
th e  phenomena of PA m ed ia tion  should  extend d i r e c t ly  to  an LAR m an ip u la tio n  
In  a VD ta sk .
In  reg ard  to  m ed ia tion  In  PA le a rn in g , K endler, K endler, and W ells 
(1960) noted  th a t  th e re  I s  a s tag e  In  human development In  which th e  c h ild  
ap p aren tly  does n o t use Im p l ic i t  m ediato rs even though they  a re  a v a i la b le . 
The I n a b i l i ty  o f c h ild re n  to  spontaneously  produce and use m ediato rs as 
le a rn in g  a id s  has been c a l le d  th e  p ro d u c tio n  d e fic ien c y  hy p o th esis  ( F la v e l l ,  
Beach, and Chinsky, 1966). This h y p o th esis  I s  to  be d is tin g u ish e d  from 
th e  e a r l i e r  m ed ia tion  d e fic ien c y  h y p o th esis  (R eese, 1962) which a s s e r ts  
th a t  a c h ild  may evoke a m ediato r b u t n o t use I t  to  a s s i s t  le a rn in g  In  th e  
expected manner. I t  may then  be expected  th a t  th e  a b i l i t y  to  produce and 
use m ediato rs as le a rn in g  a id s  In c re a se s  w ith  age. A s e r ie s  o f s tu d ie s  of by 
Pavlo and h is  a s s o c ia te s  ( e .g . ,  Pavlo and Y u ll le ,  1966; P avlo , Y u llle , 
and Smythe, 1966) p rov ide  su g g es tiv e  ev idence fo r  t h i s  co n ten tio n . In  
each of th ese  s tu d ie s ,  th e  PA le a rn in g  o f co n cre te  nouns was e a s ie r  than  
a b s t r a c t  nouns. The co n cre te  nouns were In te rp r e te d  to  evoke sensory  
Images which m ediated response r e c a l l .  This e f f e c t  appeared to  In c re a se  
w ith  age. O ther s tu d ie s  have made more d i r e c t  t e s t s  o f th e  p ro d u c tio n
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and m ed ia tion  d e fic ien c y  hypo theses. In  terms of nonverbal ta s k s ,  C o rs in i, 
P ick , and F la v e l l  (1968) re p o rte d  an in c re a s e  in  th e  spontaneous use of 
m ediators w ith  age. S p e c if ic a l ly ,  C o rs in i e t  a l . found th a t  more f i r s t  
g raders  than  k in d e rg a rte n e rs  produced m ediators in  a nonverbal re p ro d u c tiv e  
r e c a l l  ta s k .  In  a d d it io n , k in d e rg a rte n  £s re q u ire d  s tro n g e r  su g g es tio n s  
to  produce m ediato rs than  d id  f i r s t  g ra d e rs . C o rs in i e t  a l . in te r p r e te d  
th e se  r e s u l t s  as fav o rab le  to  th e  p ro d u c tio n  d e fic ien c y  h y p o th e s is . Support 
fo r  th e  m ed ia tio n a l hy p o th esis  has a lso  been re p o rte d  in  a wide v a r ie ty  
o f nonverbal ta sk s  (K endler, K endler, and W ells, 1960; W iess, 1954; Reese, 
1961).
In  re fe re n c e  to  v e rb a l le a rn in g  ta s k s ,  Moely, O lson, Halwes, and 
F la v e ll  (1969) concluded th a t  p ro d u c tio n  d e fic ien c y  c h a ra c te r iz e d  th e  
m ediation  b eh av io r o f young £ s .  These au th o rs  found th a t  k in d e rg a r te n e rs , 
f i r s t ,  and second g raders  d id  n o t c a te g o riz e  o b je c ts  during  r e c a l l  as d id  
f i f t h  grade ^ s .  O ther s tu d ie s  (Jensen  and Rohwer, 1965; Keeney, Cannizzo, 
and F la v e l l ,  1967) have re p o rte d  s im ila r  f in d in g s . The in c re a se  in  th e  use 
o f m ediators as le a rn in g  a id s  beyond th e  second grade le v e l  (Jensen  and 
Rohwer, 1965; Palerm o, 1962) i s  a lso  c o n s is te n t  w ith  th e  p ro d u c tio n  d e f i c i ­
ency h y p o th e s is .
The p re se n t experim ent th e re fo re  s e le c te d  from k in d e rg a r te n , f i r s t ,  
second, and th i r d  grades to  p ra c t ic e  on one of th re e  l i s t  co n d itio n s  ( i n t e r ­
p a i r ,  i n t r a p a i r ,  o r c o n tro l) .  Taking in to  account th e  above d a ta , i t  i s  
conceivab le  th a t  th e  e f f e c ts  of lARs in  th e  in te r -a n d  in t r a p a i r  co n d itio n s  
may n o t show up u n t i l  th e  th i r d  g rade . However, frequency theory  p re d ic ts  
re ta rd e d  le a rn in g  r a te s  in  both  th e  lAR co n d itio n s  a t  a l l  grade le v e ls  
r e l a t iv e  to  th e  c o n tro l c o n d itio n , b u t i f  ^ s  u t i l i z e  th e  tagg ing  p rocess 
(Barch e t  a l . )  th e  i n t e r p a i r  co n d itio n  may be th e  only co n d itio n  in f e r io r
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to  th e  c o n tro l .  F in a l ly ,  th e  p re s e n t experim ent was n o t designed  as a 
s t r in g e n t  t e s t  o f  th e  p ro d u c tio n  v s . m ed ia tion  d e fic ie n c y  hypo theses. 
N e v e rth e le ss , e q u a li ty  among th e  l i s t  co n d itio n s  would be su g g es tiv e  e v i­
dence fo r  th e  p ro d u c tio n  d e fic ie n c y  h y p o th esis  s in c e  th e  "m ediator" i s  
p re se n t elsew here  in  th e  l i s t .
Method.
S u b je c ts . The 96 s tu d e n ts  who served  in  th e  experim ent were s e le c te d  
from th e  k in d e rg a r te n , f i r s t ,  second, and t h i r d  g rades (n=24) in  the  
U n iv e rs ity  School. Each 2  was randomly ass ig n ed  one o f the  th re e  ex p e ri­
m ental c o n d itio n s  upon appearance a t  th e  la b o ra to ry . I t  should  a lso  be 
n o ted , th e  U n iv e rs ity  School i s  a f f i l i a t e d  w ith  th e  U n iv e rs ity  o f Oklahoma, 
th e re fo re , th e  f in d in g s  o f th e  p re s e n t experim ent only  g e n e ra liz e  to  a 
s im i la r  p o p u la tio n .
Word L i s t s . To c o n s tru c t an 8 p a i r  l i s t  i n  which th e  in t r a p a i r  W 
and R item s were a s s o c ia te s ,  6 prim ary words and t h e i r  h ig h e s t  a s s o c ia te s  
were s e le c te d  from th e  Palermo and Jenk ins (1966) norms. An a ttem p t was 
made to  s e le c t  word p a i r s  which had h igh  b id i r e c t io n a l  a s s o c ia t iv e  s t r e n g th ,  
a lthough  only two p a ir s  could  be s e le c te d  to  meet t h i s  requ irem en t. I t  was 
th e re fo re  assumed th e  fo u r rem ain ing  p a ir s  met t h i s  requ irem ent s in c e  norma­
t iv e  v a lu es  fo r  b id i r e c t io n a l  s tre n g th s  were n o t a v a i la b le .  In  a d d itio n , 
two p a i r s  (King-Queen; S a lt-P ep p er) had to  be added which were n o t inc luded  
in  th e  Palermo and Jenk ins nomns. The a d d i t io n a l  r e s t r i c t i o n s  imposed were 
th a t  each word s e le c te d  could  n o t be over two s y l la b le s  in  le n g th , nor 
d i f f i c u l t  to  pronounce. A fte r  s e le c t in g  th e  8 p a ir s  o f r e la te d  item s, a 
random ization  p rocedure  was then  used to  determ ine th e  W and R item s fo r  
th e  in t r a p a i r  c o n d itio n . The in t e r p a i r  l i s t  was c re a te d  by randomly r e ­
p a ir in g  th e  in t r a p a i r  a s s o c ia te s  w ith  the  r e s t r i c t i o n  th a t  a  p a i r  o f W and
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R item  a s s o c ia te s  were n o t re p a ire d  w ith  an o th er p a i r  o f W and R item  a s s o c ia ­
te s  ( e .g . ,  K ing-Pepper; S a lt-Q u een ).
The c o n tro l  l i s t s  were c o n stru c te d  by randomly p a ir in g  th e  R item s from 
th e  lAR l i s t  co n d itio n s  w ith  a s e t  o f u n re la te d  words s e le c te d  from th e  
Palermo and Jen k in s  norms. In  a s im i la r  manner, th e  W item s from th e  lAR 
l i s t  co n d itio n s  w ere randomly p a ire d  w ith  th e  s e t  o f u n re la te d  words to  form 
a second c o n tro l l i s t .
In  o rd e r to  c o n tro l  fo r  p o s s ib le  id io s y n c ra t ic  p a ir in g s  and fo r  g re a te r  
g e n e ra li ty  o f th e  r e s u l t s ,  th e  item  fu n c tio n  o f each l i s t  in  th e  experim en tal 
co n d itio n s  was rev e rsed  thereby  c re a t in g  an o th er s e t  o f l i s t s .  P re s e n ta tio n  
of th e  d i f f e r e n t  forms o f th e  l i s t s  was coun terbalanced  w ith in  each grade 
le v e l .  In  a d d it io n , each  l i s t  was p re sen ted  in  fo u r random s e r i a l  o rd e rs  to  
e lim in a te  p o s i t io n  cues. Across th e  fo u r random o rd e rs , a g iven  R item  
appeared tw ice in  th e  l e f t  p o s i t io n  and tw ice  in  th e  r ig h t  p o s i t io n ,  b u t 
w ith in  each random s e r i a l  o rd e r fo u r R item s appeared in  th e  l e f t  p o s i t io n  
and fo u r appeared in  th e  r ig h t  p o s i t io n .
P roced u re . P r io r  to  th e  experim ent p ro p e r , each £  re c e iv e d  s tan d a rd  
VD in s t r u c t io n s .  In  a d d it io n , ^ s  in  th e  in tr a -a n d  in te r p a i r  co n d itio n s  were 
inform ed th a t  th e  VD l i s t  c o n s is te d  o f a s s o c ia t iv e ly  r e la te d  w ords, a lthough  
th e  s p e c i f ic  lAR m an ipu la tion  was n o t em phasized. These S s  were a lso  inform ed 
they may f in d  t h i s  r e la t io n s h ip  h e lp fu l  in  le a rn in g  th e  l i s t .  To in su re  
comprehension of th e  in s t r u c t io n s ,  each £  re c e iv e d  s e v e ra l  p ra c t ic e  t r i a l s  
w ith  nonexperim ental p a i r s  conforming to  th e  experim en ta l c o n d itio n s .
Following th e  p r a c t ic e  t r i a l s ,  th e  experim en tal l i s t  was p re se n te d .
Both th e  p r a c t ic e  and experim en tal l i s t s  were p re sen ted  o ra l ly  by 
mpaps o f a ta p e  re c o rd e r  a t  a 4 :4  s e c . a n t ic ip a t io n  r a t e  and an 8 se c . i n t e r ­
t r i a l  in t e r v a l .  P ra c t ic e  continued on th e  exp erim en ta l l i s t  to  a  c r i t e r io n
2 9
o f one p e r f e c t  t r i a l  a t  which tim e an unpaced f r e e  r e c a l l  (FR) ta s k  was ad­
m in is te re d . In  th e  FR ta s k , th e  was asked to  remember a l l  th e  experim ental 
words he could remember re g a rd le ss  o f  o rd er o r item  fu n c tio n  and pronounce 
them to  th e  experim en ter. The experim enter recorded  each re c a lle d  word.
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Appendix B
Word L is ts
C ontro l
Thread



















S a l t
Woman
Trucks
F r u i t
I n te r p a i r I n t r a p a i r
Dogs Cars Woman S o ft Hard
Queen Soft King Man Woman
White Slow Pepper Trucks Cars
Slow Cats Trucks Cats Dogs
Long Web F ast S a lt Pepper
Doors S a lt Queen Web Spider
Eagle Hard Sp ider King Queen
Web Man Dogs F ast Slow
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Appendix C
In s tru c tio n s  
C on tro l L is t
We a re  going to  p lay  a  game w ith  words. The la d y 's  v o ice  on th e  tap e  
w i l l  pronounce two words and th en  I  want you to  pronounce to  me th e  word you 
th in k  i s  th e  r ig h t  word. There i s  no th ing  r e a l ly  r ig h t  about th i s  word, as 
I  j u s t  want you to  be ab le  to  recogn ize  i t  as th e  r ig h t  word and pronounce 
i t  to  me. A fte r  you s e le c t  the  r ig h t  word, th e  la d y 's  vo ice  w i l l  in form  you 
which i s  th e  r ig h t  word. Of course th e  f i r s t  tim e you h ea r th e  two words you 
w i l l  no t know which word i s  r ig h t ,  th e re fo re  you must guess b u t on th e  su e -  . 
ceedlng t r i a l s ,  th e  r ig h t  word w i l l  become more fa m il ia r  to  you and you w i l l  
be ab le  to  s e le c t  c o r r e c t ly .
F i r s t  we w i l l  go through a few p ra c t ic e  t r i a l s  and then  answer any 
q u e s tio n s . A fte r  th e  p r a c t ic e  t r i a l s  we w i l l  p r a c t ic e  on an o th er l i s t  u n t i l  
we g e t a l l  th e  p a ir s  c o r re c t  a t  l e a s t  once.
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3 6
In s tru c t io n s  
lAR L is ts
We a re  going to  p lay  a game w ith  w ords. The la d y 's  v o ice  on th e  tape  :
w i l l  pronounce two words and then  I  want you to  pronounce to  me th e  word you
th in k  i s  th e  r ig h t  word. There i s  n o th in g  r e a l ly  r ig h t  about t h i s  word, as 
I  J u s t  want you to  be ab le  to  reco g n ize  i t  as th e  r ig h t  word and pronounce i t  
to  me. A f te r  you s e le c t  th e  r ig h t  word, th e  la d y 's  v o ice  w i l l  in form  you
which i s  th e  r ig h t  word. Of course th e  f i r s t  tim e you h e a r  th e  two words you
w i l l  n o t know which word i s  r i g h t ,  th e re fo re  you must guess b u t on th e  suc­
ceeding  t r i a l s , th e  r ig h t  word w i l l  become more f a m il ia r  to  you and you w i l l  
be a b le  to  s e le c t  c o r r e c t ly .  In  a d d it io n , you w i l l  f in d  th e  words a re  re ­
la te d  in  some way. For example, f in g e rs  and hands a re  r e l a t e d ,  a r e n 't  they, 
as  they  a re  bo th  p a r ts  o f th e  body. You may f in d  th i s  r e la t io n s h ip  h e lp fu l 
in  le a rn in g  th e  l i s t .
F i r s t  we w i l l  go through a few p r a c t ic e  t r i a l s  and then  answer any 
q u e s tio n s . A f te r  th e  p r a c t ic e  t r i a l s  we w i l l  p r a c t ic e  on an o th er l i s t  u n t i l  
we g e t a l l  th e  p a i r s  c o r re c t a t  l e a s t  once.
Appendix D
K in d erg arten  Raw Data 
K in d erg arten  C on tro l
C r i te r io n Free R ec a ll Tagging
T r ia l s E rro rs W R W-R R-W
5 15 6 6 3 1
3 6 5 7 2 3
5 8 0 6 0 0
2 4 0 3 0 0
6 12 0 4 0 0
5 12 5 5 0 4
9 22 0 5 0 0
7 14 2 4 1 1
X=»5.25 11.62 2,25 5.00 .75 1 .12
SD=2.19 5.70 2.66 1.31 1.17 1,55
K in d erg a rten  I n te r p a i r
C r i te r io n Free R ec a ll Tagging
T r ia l s "E rro rs ' W R W-R R-W
10 22 3 3 0 1
4 8 2 4 0 1
7 19 3 5 1 0
7 15 5 6 1 2
12 37 7 6 3 1
8 25 6 6 4 2
8 24 4 5 2 1
6 13 5 4 0 0
X=»7,75 20,37 4.37 4,87 1.37 1.00
SD=2.43 8,88 1,68 1 .13 1.51 ,71
K in d erg arten  I n t r a p a i r
C r i te r io n F ree R eca ll Tagging
T r ia l s E rro rs W R W-R R-W
4 9 6 6 0 6
7 15 4 4 1 3
4 5 0 5 0 0
3 10 5 5 3 2
5 15 5 5 2 3
11 28 6 6 2 4
3 5 5 6 1 3
5 10 6 6 3 3
2T-5.25 12,12 4.62 5.37 1.50 8.00
SD=2.66 7,45 1,99 ,74 1.19 1.69
37
38
First Grade Raw Data
F i r s t  Grade C ontro l
C r i te r io n F ree  R eca ll Tagging
T r ia ls E rro rs W R W-R R-W
5 8 4 4 2 2
2 6 1 5 0 0
6 12 3 5 1 0
4 11 5 5 1 3
3 7 3 4 0 0
5 12 3 5 0 0
3 11 4 4 2 1
6 11 3 3 1 1
X=4.25 9.75 3.25 4.37 .87 .87
SD=1.49 2.37 1.17 .74 .84 1.13
F i r s t  Grade I n te r p a i r
C r ite r io n Free R eca ll Tagging
T r ia ls E rro rs W R W-R R-W
3 3 5 3 0 3
8 19 4 3 1 2
6 13 5 6 0 2
2 3 4 4 2 1
7 14 1 5 0 0
7 16 4 4 2 2
7 18 5 7 0 0
5 8 0 7 0 0
X=5.62 11.74 3.50 4.87 .62 1.25
SD=2.13 6.36 1.93 1.64 .92 1.17
F i r s t  Grade I n t r a p a i r
C r i te r io n Free R eca ll Tagging
T r ia ls E rro rs W R W-R R-W
3 8 0 7 0 0
4 7 4 4 1 1
5 9 6 6 1 5
2 5 7 7 3 4
4 5 7 7 1 6
3 5 0 5 0 0
3 6 6 6 1 5
7 19 8 8 3 5
X=«3.85 8.00 4.75 6.25 1.25 3.25
SD=1.55 4.69 3.15 1.28 1.17 2.49
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Second Grade Raw Data
Second Grade C ontro l
C r i te r io n Free R eca ll Tagging
T r ia ls E rro rs W R W-R R-W
4 7 G 5 0 0
2 5 2 3 0 1
4 9 5 6 3 2
2 3 0 3 0 0
3 8 4 5 0 4
6 11 5 4 0 4
2 4 2 2 0 2
3 6 3 4 0 2
X=3.25 6.62 2.62 4.00 .37 1.87
SD=1.39 2.67 1.99 1.31 1.06 1.55
Second Grade I n te r p a i r
C r i te r io n Free R eca ll Tagging
T r ïâ ïs E rro rs W R W-R R-W
6 18 4 6 1 1
3 5 7 6 1 2
3 6 6 6 1 2
6 12 2 3 0 2
6 14 6 6 3 3
10 25 8 8 4 2
4 12 5 6 1 1
7 11 2 5 0 1
X=5.62 12.87 5.00 5.75 1.37 1.75
SD=2.32 6.42 2.20 1.39 1.41 .71
Second Grade I n t r a p a i r
C r i te r io n Free R eca ll Tagging
T r ia is "E rro rs W R W-R R-W
3 6 6 6 2 4
4 12 0 6 0 0
3 7 7 7 3 4
2 5 2 5 1 0
2 3 0 5 0 0
2 7 4 4 2 2
3 5 4 5 0 1
3 6 1 5 0 1
X=2.75 6.37 3.00 5.37 1.00 1.50
SD=.71 2.61 2.57 .92 1.19 1.69
40
Third Grade Raw Data
T hird  Grade C ontro l
C r i te r io n Free R eca ll Tagging
T r ïâ ïs E rro rs
_
R W-R R-W
2 4 2 5 0 0
2 3 4 6 1 0
3 11 1 6 1 0
5 11 7 5 2 3
2 3 4 7 2 0
7 22 4 5 3 1
4 8 6 7 2 2
3 4 6 5 1 3
X=3.50 8.25 4.25 5.75 1.50 1.12
SD=1.77 6.50 2.05 .88 .93 1.36
T hird  Grade I n te r p a i r
C r i te r io n Free R eca ll Tagging
T r ia is E rro rs
_
“ R “ W-R R-W
4 9 6 7 0 0
6 11 6 7 2 2
6 9 5 6 1 1
5 10 6 8 1 1
3 10 5 5 0 3
5 16 3 4 0 1
3 8 6 8 2 4
4 7 1 6 1 0
Y=4.50 10.00 4.75 6.37 .75 1.50
SD=1.19 2.72 1.83 1.41 .88 1.41
T h ird  Grade I n t r a p a ir
C r i te r io n  
T r ia ls  E rro rs

































































Summary Table f o r  th e  A nalyses o f V ariance
Summary of the  4X3X2 A nalysis  o f V ariance 
f o r  T r ia ls  to  C rite ro n
Source SS df MS F £
Grades (A) 75.25 3 25.08 7.86 <.005
Treatm ent C onditions (B) 75.25 2 37.62 11.79 <.005
L is t  Sets (C) 13,50 1 13.50 4.25 <.05
AXB 13.50 6 2.25 <1
AXC 20.08 3 6.69 2.10 <.250
BXC 4.75 2 2.37 <1
AXBXC 16.67 6 2.78 <1
E rro r 229.50 72 3.19
Summary of th e  4X3X2 A nalysis  o f  V ariance
fo r  E rro rs to  C r i te r io n
Source SS df MS F £
Grades (A) 573.91 3 191.30 6.47 <..005
Treatm ent C onditions(B ) 495.08 2 247.54 8.38 <.005
L i s t  Sets CC) 170.66 1 170.66 5.77 <.025
AXB 177.59 6 29.60 1.00 >.250
AXC 147.59 3 49.20 1.67 <.250
BXC 72.34 2 36.17 1.22 >.250
AXBXC 30.66 6 5.11 <1
E rro r 2126.00 72 29.53
41
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Summary of th e  4X3X2X2 Mixed A n alysis  
of V ariance fo r  F ree R eca ll
Source SS df MS F 2
Between 449.33 95
Grades (A) 18.77 3 6.26 1.59 <.250
Treatm ent C ond itions (B) 39.59 2 19.79 5.02 <.005
L i s t  S e ts  (C) 1.50 1 1.50 <1
AXB 40.91 6 6.82 1.73 <.250
AXC 4.93 3 1.64 <1
BXC 3.96 2 1.98 <1
AXBXC 55.79 6 9.30 2.36 <.005
w ith in  Gp.
E rro r (between) 283.88 72 3.94
W ithin £s 277.50 96
R ec a ll (D) 86.67 1 86.67 44.22 <.005
AXD .51 3 .17 <1
BXD 3.23 2 1.61 <1
CXD .14 1 .14 <1
AXCXD 3.06 3 1.02 <1
AXBXD 18.27 6 3.04 1.55 <.250
BXCXD 4.18 2 2.09 1.07 >.250
AXBXCXD 20.57 6 3.43 1.75 <.250
DXSs w ith in  Gp.
E rro r (w ith in ) 140.87 72 1.96
43
Summary o f th e  4X3X2X2 Mixed A nalyses o f V ariance 
f o r  D ire c tio n  o f I n t r a p a i r  R eca lls
Source SS df MS F £
Between 249.67 95
Grades (A) 1.54 3 .51 <1
Treatm ent C ond itions (B) 31.58 2 15.79 6.63 <.005
L is t  S ets (C) .75 1 .75 <1
AXB 15.17 6 2.53 1.06 >.250
AXC 1.39 3 .46 <1
BXC .21 2 .10 <1
AXBXC 27.04 6 4.51 1.89 <.100
2  w ith in  Gp.
E rro r (between) 172.00 72 2.38
W ithin £s 167.00 96
D ire c tio n  (D) 24.09 1 24.09 18.53 <.005
AXD .96 3 .32 <1
BXD 11.69 2 5.84 4.49 <.025
CXD .00 1
AXCXD 14.89 6 2.48 1.91 <.10
AXBXD 15.62 3 5.21 4.00 <.025
BXCXD 4.60 2 2.30 1.77 <.250
AXBXCXD 1.62 6 .27 <1
DX^s w ith in  Gp.
E rro r (w ith in ) 93.50 72 1.30
